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Overview

Low EnergyNeutrino Astronomy

w Physics potential
w Detector layout
w Demands on the detector
w Photosensors
w Requirements
w Candidate photosensors
w Measurement of sensor properties
w Optical module for PMTs
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Neutrino physics: Status

Particle physics
Neutrino properties
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Mass hierarchy
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Astroparticle physics

Galactic supernova neutrinos
Diffuse supernova neutrinos
Solar neutrinos

High-energy neutrinos
Cosmological neutrinos
Atmospheric neutrinos

Dark Matter annihilation/decay

Geophysics

Geoneutrinos
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Neutrino physics: Status

Particle physics Astroparticle physics
Neutrino properties Galactic supernova neutrinos Baksan
M sNO+ Diffuse supernova neutrinos
J pmy2 KamLAND Solar neutrinos Borexino,SNO+
nm,g2 Highenergy neutrinos
Mass hierarchy Cosmological neutrinos
Majorana / Dirac g+ Atmospheric neutrinos
J - Dark Matter annihilation/decay
J =2 Double Chooz, _
~13 Daya Bay, RENO Geophysics
Sterile neutrinos _ _
Lep Geoneutrinos Borexino, KamLANCENO+

Liquid scintillator detectors so far have made great
contributions already with relatively small target
masses:

Baksan (330t), KamLAND (1kt),

Borexino (280t), Double Chooz (8.3t), Daya

Bay (20t), RENO (16t)

near future: SNO+ (780t)

What could we achieve with a 50kt detecta
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Neutrino physics: Possible contributions from LEN

Particle physics
Neutrino properties

Astroparticle physics

Galactic supernova neutrinos

m, Diffuse supernova neutrinos
J nm,2 Solar neutrinos
J nm,2 High-energy neutrinos

Mass hierarchy
Majorana / Dirac

Cosmological neutrinos
Atmospheric neutrinos

J -1 Dark Matter annihilation/decay
\/ ¥23 .
oo | Geophysics

Sterile neutrinos _

Lep Geoneutrinos

Artificial sources

Neutrino beam

Radioactive neutrino source

Pion decayat-rest beam

Reactor neutrinos LENA
Low
Energy
Neutrino
Astronomy

Nucleon decay
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Physical goals: Natural sources

A Galactic supernova neutrino©bserve neutronisation burst =
time-resolved cooling phase, separation of core collapse Ta0n
supernova models, trigger for gravitational wave detectors: /

possibly mass hlerarch‘y13

A Diffuse supernova neutrinosFirst detection, average SN

neutrino spectrum

LENA spectrum K. Scholberg, Taup 2011
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Physical goals: Natural sources

A Galactic supernova neutrino®bserve neutronisation burst= 4 N
time-resolved cooling phase, separation of core collapse gmu 1™ 8 o S
supernova models, trigger for gravitational wave detectors: ™. neutrinos
possibly mass hlerarch‘y13 ,; 1 (burst)
Diffuse supernova neutrinos=irst detection, average SN = P
neutrino spectrum T

Reactor
neutrinos

Solar neutrinos’Be precision measurement: 5400events/c |
Y small time fluctuations, CNO + pep, MSW effect

o To Do D>
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Physical goals: Natural sources

A Geoneutrinos:Determine U/Th decay contribution to earth =
heat production to 1%, ratio of U/Th contribution to 5%

A Proton decay:| A 3K RSuSOu)\zy
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Physical goals: Artificial sources  mass

_ _ hierarchy
A Conventionalr, beam CERNPyhasalmi (2300km,
maximum at 45GeV):
Mass hierarchy with >'5in 10 yearsprecision
measurement of ;;+° ,5, pOSSIbIy -5
GeV
mass

hierarchy



